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GOLD IN THE COKTERMINOUS UNITED STATES, L.
Perspective of 1386

Edwin W. Tooker and

INTRODUCTION

Revived interest in gold mining beginming in the late 1970's, caused in
part by improved eccnomic conditions and advances in the techneclogy of metal
recovery, has led to this expanded update and reevaluation of United States
gold resources twenty-four years after the publication of Mineral
Investigation Map MB-24, "Goid in the United States, exclusive of Alaska and
Hawaii” (Koschmann and Bergendahl, 1962). A free-market system for pricing
gold in the world market, beginning in 1970 {Anderson, 1382), and the
discovery of a new type of low grade deposit amenable to less costly surface
bulk mining techoiques have provided an expanded outlook for gold exploration
eod development in the cooterminous United States (Shawe and others, 1982).
Cousequently, we are reevaluating the location and magnitude of past
production and of currently announced reserves as guides for the assessment
and development of future gold resources. This map and accompanying table I
provide a review of the geographic distribution of gold in the conterminous
United States in terms of its past and anticipated production, the types of
gold deposits present, anmd favorable old and new geclogic envirommests. This
report imcludes an explanarion of the symbols end terms used.

Ap objective of the map is to show the size, principal types of deposits
(table 2), and the geographic distribution of wore than 550 producing gold
miaing districts in the conterminous United States, each of whose cumulative
production exceeds 10,000 oz (troy). In addition to the magnitude of past
production, the map shows the major rype of deposit within each district,
wnether gold is the primary commodity or a byproduct, and the location of the
disrrict wicthin a broad continental structural fr k. An ing
tabulation of localities (table 1), provides informarion about other types of
gold deposits that wmay ocaur withino & district and cumslative golid productionm
from (1) the beginning of production in a district umtil 1959, (2) through
1981, as well as (3) information released by mining companies about tbe size
of reserves. A second objective is to identify gold-bearing geologic tercanes
ig the conterminous United States.

HISTORICAL TRENDS OF UNITED STATES GOLD PRODUCTION

Gold was one of the metals sought early in the settlement of the
coaterminous United States, and the develcpment of domestic gold production
apd the major disctricts from which tinat goid was produced are described in

tail by Roschmann and Bergendahl (1968). The metal was reported to have
been discovered and wmined in pre-Revolutionary War times from veins and
placers in southeastern UDnited States, notably is Korth Carolina (Brysom,
1636). This region remained the major domestic source of production:until
abour 1850. Following discovery of easily mned and concentrated placer and
lode deposits in California in the mid to l1laze 1}800's, the brosa Cordilieran
mountainous bhelt of vestern United Stares became the site for several lode and
placer deposit "gold rushes”. Placers, which were the chief sources of gold
uatil about 1873, were gradually displaced as increased production frox the
lode wines was achieved. In spite of its ease of discovery and exploitationm,
an ultimate declice in placer mining in the conterwminous United States
occurred in part owing to the depletion of couventinpal placer fields, but
elso hecause of envircnmental restrictions desigoed to prevent water pollutionm
and siltation ir aress of expanding populazion. Production from the fzmous
bonanza sources of gold, such as those at Goldfield, and Virginia City,
Nevads, and Crigple Creek, Colorade, began in the 1890's and early 1900's.
The search for gold in the west also lead to the discovery of base metal amnd
silver deposits from which gold was won es a byproduct.

Beginning in the early 1900's, dimproved wmining and wmetallurgical
technology permitted the recovery of dispersed fise—grained gold as a
byproduct of some porphyry copper—type deposits, and by 1945, more than 50
percant of United Stares gold was produced from these deposits. In the early
1960's, a previocusly unrecognized type of aedimenr- and volcanic-hosted gold
depogit oceourring as very fipe-grainad low-grade dissemipations hecame e
significant new source in the conterminous United States (Tooker, 1985). This
type provides a low-cost extractable source of gold hesed on bulk mining by
open pit and gold recovery by heap leaching methods. Several precious metal
districts whose comventional types of deposits were considered mined—out now
have heen reopened as disseminated gold districts. A substantial number of
new discricts of this type also have been discovered in recent vears and are
still heing found in the conterminous United States and elsewbere.

Goid has been produced in the United Srates from all but one of the major

world types identified by Anderson (1982), as shown in figure l. There is no
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known analog in the United States of the world's largest type of gold deposit,
the Witwvatersrand foesil (Precambrian) placers of South Africa. Unitred States
production of about 325 million ounces has been derived wainly from lode (50
percenst) and placer (35 percent) gold deposits and as a byproduct of base
metal (mainly dispersed) ores (15 percent) according to Lucas (1985). This
represents about 10.5 percent of a world production of 3.1 billion ounces, 40
percent of which was fram the Rand ores of South Africa. The avarage grade of
United States depogits presently is about 0.1 oz per ton (Lucas, 1985), which
reflects the cootribution from the present major U.S. source of gold, the
disseminated type of deposit (fig. 1).

Of the total Unired States production (Lucas, 1985), approximately 88
percent was derived principally from Alaska and 6 western conserminous states
(Fig. 2). Gcild deposits and ocaurrences have been found or reported in all
but 10 states® (Taoker and Johmson, 1980). The ten most productive districts
and their main types of deposits in 1960 are compared (table 3) with the ten
curreat (1982, 1983) top producers. Replacement of placer, lode, and
dispersed deposits as the majnr producers by the dissexinated deposits between

1960, 1980, 1982, and 1983 represents a dramatic shift in the source of
domestic gold production.
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Figure 2. Distribution of United States cummlative gold ptoductfon (in
millions of ounces) through (982 by (A) state and (B) type of
deposit.

The Homestake, South Dakota, and Bingham, Utah, districts have long-
continued recorde of production; Carlin, Nevada, which appears in the 13980
list, i5 one of the new disseminatad type that was discovered in the vicinity
of the "mined-out” Lyan ‘district. The Homestake district, in operaticn for
wore than 100 years, accounts for nearly i0 percent of the total U.S. gold
production. The Bingham (West Mountain) district, UJtah, has produced more
than 19 million oz (5 percent) cof U.S. gold during the past 70 years, mainly
as 2 byproduct of porphyry copper umizing. In 19 years the dissemnated
carbonate-hosted goid district north of Carlin, ir Eureka Counry, Nevada, has
produced an estimated 2.9 million oz, 1 percent of total U.S. production. The
anoounced gold resources of BRound Mountain, Nevada, a volcanic-hosted
disseminated deposit, alone are equivalent to more than 3 percenr of U.S.
production. In comparison, the quartz lode and associated placer districts of
the ten-county Morher Lode region of the Sierra Nevada, foothills belt inm
California, which has been inactive wumtil recestly, have produced an
estimeted 56.2 million oz, 18 percent of United States production.

GEOLOGIC ENVIRONMENTS FOR GOLD DEPOSITION
Geochemical abundance of gold
The average abundance of gold in the crust, as summarfzed by Simons and
Prinz (1973), lies ip the range of 0.003 to 0,004 ppm (psrts per million} or

about 1 g (gram) per 300 metric tons. They also observed thar gold is more
abundant in sedimentary than in igoeous rocks, gold is more abundant in

! Kansas, Louisiana, Mississippi, Florida, Kentucky, Ohio, Delamare, Rhode
Island, Massachusetts, and Bawaii.



Tabie 2.—Frovasional classificatior of types oi deposits for use ot the
accompenying mep and io Table 1.

1. g.xzn: loge goié—Vein and shear zome deposits composed primarily of
quartz. pyrite, and gold; lodes coumonly contais mipor amounts of
sulfides.

2. Goid-bearing skarm—Ilrrefulzr deposits as replacedents or in small
Etactums 1o silicifiec lime-bearing silicate rock, penerally the result
af contac: meimsomstic reconstitution of carbonate rock near gramitac
inrrusives; gold may be the principal metal recovered or may be &
byproduct.

3. Golé-bearing polymetallic weir and replacemest—Fissure and bedded
replacemept deposite in sedlmentary or igneous rocks cootaiming
significant primary or byproauct goliéd; Geposits msy be mined also for
ather precious metals and sulfide minerals.

4. Bonamzez pold--Ixceptiopally rict sccumulstions (ore shoots) of primary
ané seconaary enriched (oxidized) gold ore, genmerally in volcazic host
rocks (may be exceptionally enricned quariz lodes, Yeplacemen:s,
stockworks, ané breccie pipes).

5. Dispersed (porphrry) golé—Deposits of large volume but low grade
distributed ip sneetec zones, 6rockworks, and subvolcanic porpoyry
bodies; tne gold wmay OCORr 2F a Primary or byproduct metal.

6. Goic-pearing volcanogenic mzssive sulfide—Deposits formed 1o loczlized
irregular peneconformable cobcentrations, generzlliv of submzrine
voicanogenic orifit. Golé may be the principal metzl recovered or may be
& byrroduct of bhigh~grade base metal muring.

7. Gpid-beering iron formetior~—Strztabound stripgers and fracture fillinags
tnat coatain local concentrations of primery or bdrrrodust golé in banded
merine sedimentary an volcanicisstic Tocks contaiming mOTe thaz
i5 percent iron, and, commonly, abundapt cher: and fine~graipes guartz
seggregatrions.

E. Disseminsted carbonate- and voicemic-hosted poléd—Broadly distributed low
graoe aeposits of verr fipe grainec primary golé formed as hydrothermal
replacements and fracture £illings, cowmonly in earbonate and volicanic
rocks. Mercurr, antlmopoy, &nd arsenic are CODmMOD Eangue mecrals.

9. Gold placer—Eluvial, alluvial and colluvial modern and fossil locsl
acoumuiations of gold resulting frow the ervsion of otber types of
deposits, and mechanical concentration of gold by stresm or wave action.

107 Saprolite gold——Secoundarr eprichec aeposits of gold localized in
decomposed 60ft clay~rich igneous or metamorpnic rock altered it piace by
chemical weathering.

T

sandstone than it other sedimentary rocks, and is more sbundant in mafic than
in felsic ignecus rocks. lroc-rick meteorites, considered to rerresent
subcrustel materials, coptain more goid (C.¢7 to 1.3 ppm) than litbospberic
crustal rocks. Golé deposits are more comoonly associated with felsic than
withk mefic or ultramsfic rocks, 2nd ir siliceous or aluminous secimentary
metamorpnic rocks in preference to carbonate rocks. Ore miped in larpe
deposits (Bomestake, South Dskota; Carlizm, Nevada: average about 0.3 oz Au/ton
(1G.3 g Au/t) which represents a concentration of £,500 to 3,000 times average
cruostel sbundance. Fipally, gold is resistant in rhe wearthering environment,
petmitting formation of residual copeentrations of it in ancienmt af well as
oogern placer deposits.

Commor m:peral occurrences of gold

Gold occurs mainly as tbe native metal zlioved with varisble amounts of
silver and orber metale (Simons and Primz, 1973; Tilliog and others, 1973).
Of tbe twenty-three minerals of goid listed by Boyle (1979), pative gold and
the tellurides are most comaon. BEe elso documents the fact that minor and
trace amounts of gold occur in a great variery of organic compounds and
inorganic minerals.

Geologic age of pold deposits

The geologic ages for the formetion of gold deposits in the conterminous
United Ststes are pot fully documented, but Mever's (19B5) survey of world
Geposits enows that deposition of gold was not contimuous. Most of the
sources of gold-bearing wolcanopenic massive suliides, veins in greenstones,
spé placers in quarrz~pebble conglomerates are of Archean age. Meyer (1985,
P. 3426) vestures, “that more Chan 70 percent of the world's gold came from
primary concentretions of Archean age.” Mesozoic-Tertiary porpbyry-related
dispersed, epithnerzal veins, strata-bound low—grade diesemination, veins ip
greenstones, voicznogenic massive sulfides, and relateo placers were deposited
or redeposited after a hiatus of 1,700 million vears following & hreak in
deposition at sbout 2,000 m.y. In cootrast, ores such as those of copper,
rickel, end ziuc were formed throughout peologic time.

Occurrence of gold depusits in crustal terranes

Deposition af gold seems to have ocaurred in geographically and
geologically selective portions of the Eerth's crust, which, during its iong
history, has been modified by a mmber of ipteracting geologic processes.
Tnese have produced individusl geologic terranes of variable diwensions, some
or parts of which became bosts for deposits of gold and (or) other metals. A
terrane, ss used here, following the definition by Beck and others (1%80), is
2 fault-bounded crustal hlock charscterized by a distinctive stratigraphic and
fauns} seguence and (ot) a structural—plutonic history differing sarkedly from
those of its adjoining peigbbors. Contipental- and ocesnic~deraved crustal
geologic domains, as considered here, are msjor crustal blocks that may be
distinctive or have beep subdivided (Silberling aod others, 1984) inmto
giscrere terranes. Mapy of these terranes and blocks bave been joined by
sccretion and (or) tramslation processes, but the maoner of the joining
process often is uncertain, or is as vet uoknown.

A central long-stable contipental crust ares, The cratom, coosists af
several arealls larpe as yet undivided terranes: Toe craton shield terrane is

|
Table :.—Ten leading productive golc muing districts in 196C, 1980, and 19B2
and their maip types of aeposits [Ryan and McBreen, 1961; lLucas,
1981, |1983, 1984}

-

1960

1. Homestake (lead), South Daxota lrop formatiom

2. Bingham (Wes: Mountaip), Utapr——————————Dispersed (byprod.)

3. Republic, Washingt Polymetallic wein {byprod.)
4. Tubs River, Californis Placer

5. Pairbanks, Alasi Placer

6. warren, Ari Polymetallic repl. (byprod.)
7. Ely (Robinson), Nevadse Dispersed (byprod.)

8. Nome, Alssh Placer

9. Ajo, ”h“lF Dispersed (byprod.)

10. Wenatchee River, Washingrop—————————~——CQuartz lode
1 1980

1. Homestake (Lead), South Dakotra 1lron formation

2. Binghsn (Wept Mountain), Drah——————————Dispersed (byprod.)
3. Carlin, N P Disseminated

4. Battle Mountain, Nevads Polymetallic/dicpersed
(byprod.}
Disseminated
Polymetallic vein (byprod.)
Dissesinated (byprod.)
Dispersed (byprod.)
Dissemipated
Dispersed (byprod.)

5. Round Mountain, Nevads
6. Sunnyside, Colorad
7. Delamar, Ideho

8. Morenci, Ari
8. Zortmen-Lsndusk
10. San Mamuel, Ari

y, Moot

1982

1. Jerrittr Caoyon, Nevads Disseminated
2. Hovestake (Lead), South Dakotg——————————7]ron formstion
3. Binghan (Wept Mountain), Utab———————————Dispersed (byprod.)

4. Carlin/Maggie Creek, Nevads Disseminated
5. Round n, Newvada: Disseminzted
6. Battle Mounpais, N Dispersed/disseninated
7. Zortman-l y, Mont Digsseminated
8. Pinson, Kevpd Disseminaced
8. Alligator Ridge, Nevada Disseminated
10, Ortiz, New Mexi Disseninated

1983

1. Homestake (Lesd), South Dakats Ircn formation
2. Jerritt Canyon, Nevad Di sseminated
3. Binghaz (West Mowntain), Utab————————————Digpersed (byprod.)

4. Carlip, Nevads Disseninated
5. Round Mountain, N Dissaminated
6. Bartle Mountain, Nevads Dispersed/disseminated
7. Golden Sunlight, M Dispersea/dissexinated
8. Pinson, Nevada Disseminated
9. Alligator Ridge, Nevadr Disseminated
10. Ortiz, New Mexi Dissexminated

composed of an exposed thick deformsed sequence of Archeap basemenr rociks that
is surrounded by s sediment—covered craton platform terrane, geverally
canposed af Protierozoic bzsement and overlying Pbanerozaic rocks (zadble 44).
The Superior and| Wyoming shieid terranes are overlain by, or juxtaposed with,
less deformed yoynger rocks of the Clurchill, Southern, and Greoville platforn
texranes, snd the western and Appalachiap cordilleran shelf rerrases.

Peripheral | terranes were added to tba cratomal cerraves during
Posnerozoic time along the sbelf edge of the platform by the accretion or
trapslation of exotic or loca! mohile oceanic- and island~arc—, cratonai-, and
mantle- derived prustal terranes (tahle 4B and 4C). These accrered terranesz,
ac subdivided by Silberling and others (1984), are shown on the map. At
present, those along the Pacific coast are better defined than those currently
but tentstively |ideptified by Williams and Batcher (1982), Zen (1983), and
Peper (written chmmun., 1983) along the Atlantic and Gulf of Mexico coasts.

Productive Peposits of gold seem to he coucentrated somevhat selectively
ip 2 relstively |[restricted number of types of deposits within & few cratonal
ard accreted terranes or along preferred terrane boundaries. We note a
strong correlstjon of gold occurrences ir specific eccreted west coest
terrsnes, which [have bad s relstively simple geologic history. The cratonal
terrapes, which fhave undergone & much longer moTe complex history, have mot
yer been subdivided in comparable detail.

A number of preliminary sttempts have beer made to identify the most
favorable bost terrsnes for gold deposits (Wolfherd and Ney, 1976; Koble,
1976; Guild, 197B, 1981; Tooker, 1979; Tooker and Johnson, 1980; Albers, 1981,
1963; end Eaton, 1984), but neither the full range of types of deposits was
considered nor were the host terrane boundaries established. We ara now at an
intermediate stage, able to identify favorahle gold-bearing bost terranes,
where an optimum level of arosion permits, and to observe rough alignments of
gold districts that seem to follow the regiomal structural graip of terranes,
in some cases, #od to cross the structural grain of terranes in other areas.
Ashley (writtep commum., 1985) poiots ‘out that isoropic dating of deposits,
although ipcomplate, clearly indicates thet most deposits ir major gold
regions (e.g. Mother Lode, California, end Northern Nevads) are post-
sceretionary.  Therefore, the significance of gold accurrence in some
accretionary terranes {e.g. Foothills terrane) is mot yet fully wnderstood.

DESCRIPTION OF FEATURES SEOWR ON THE MAP AND TABLE OF LOCALITIES

The gold resource map and sccompanying tsble of localities (rable 1), ot
the end of this report, represepts the current status of informstion about the
amounts of gold produced in excess of 10,000 oz fram districts witbip the
cobterminous Dnfted States, snd the principal known future reserves and (or)
resources of gold, ir the geologic context of their host geclogic terrsues.
We bave adopted a number of reporting convenrions because the dara for gold
are published in several ways and otherwise are difficult to compare.
Production dsta shown are at hest estimates of magnitude; much of the vary
early production often was mot recorded, snd more recently, production data
are combined as composite district or county deta. Productiom data also have



Table 4.—Presently ideutified cratcmal (A), accreted western {B), and
accreted eastern (C) tectonostratigraphic terranes ofthe
conterminous United States [Terranes contaiving goid districts are
in ttalics)

A.—<ratopal terrapves of the North America plare (KRing, 1976; Bayley and

Muehlberger, 1968; and Sims (1986))

Name of Terrane

Host rock type

AM] Appalachian (piatform shelf) Continentzl basement
miogeocline overlain by
Phanerozoic sediments.

[+:] Churchill (platform) Proterozoic cootinental
metasedimentary and
iotrusive.

cp Colorado Plateau (placform) Moderately deformed
cout ineatal basement
overlain by Phanerozoic
sediments.

ol Cordilleran (platform shelf) Continental Proteroroic
sediments and intrusions
overlain by Phanerorzoic
sediments and Terriary
intrusive rocks.

& Grenvilie (platform) Proterozoic coatinestal
netasediments

so Southern (platform) Proterozoic contianepral
sedinents, Phanerozoic cover

SU Superior (shield) Archean continental deformed
crust.

WY ¥Wyoming (shield) Archean continental

metasedimentcs, deforwed.

B.——Accreted terrvanes along the Pazific Coast Margin {Silberling and others,

Name of terrane

Host rock type

AG Applecate Metasedimenrs and wvolcanics

BA Baker Oceanic mecasedisents and melange

BL Bucks Lake Oceenic metasediments and
metavolcanics

BRK Black Rocks Oceap basin and {sland arc
sediments and wolcsnics

BY Baldy Oceanic merasediments, basalt

CaB Caborca Continenral bagsement overlain by
miogeoclinzl sediments

[»] Condrey Mountainm Metamorpbosed oceanic, sediments,
greenschist

CE Ceatral ‘Ocespic sedimentg, tectonic
melange

[~ Chilliwack Terrigenous clastic and carbonate
aedimentary rocks

crs Cortes Continencal basement,
wiogeoclinal sediments

cz Cepozoic cover areas

BC Elder Creex Oceanic crust, ophiolite

T Eagtern Klamarh Island zrc volcanics and
: sediments

FH Foothills Oceanic metasediments, ophiolite,
and volcantcs

PJ Fort Jones Oceanic metzvolcanic, sediments

FR Featber River Oceanic metavolcanics,
ultramafica, and ophinlite

GC Golconda Deep oceanic sediments;
allochthonous

HF Bayfork Oceanic volcaniclastic sediments,
wlcanic arc, melange

BG High Sierrs~Goddard Oceanic sedimeuts aud
metavolcanics

IBA Idabo batbholith Granitic plutons

JN Jackson Oceanic, wolcanogenic arc,
volcanics

Jo Jungo Oceanic turbidites, terrigenous

clastics

NSI

QOWR

SB

=]

WA

Lopez

Marble Mountain
Merced River
Methow

Northern betholith

Nortbern Sierra

0lds Ferry

Quespellia—

méiiferentiated

Quespellia, Earper
Ranch subterrane

Quesnellia—
Okanagan subterrane

Owens

Roaring Creek

Roberts

Olney Pass

Sierra batholiths

Soutbern Calif.
batholith

San Juauo

Skagit
Salmon River

Siletz

Tujunza

Walker Lake, Pipe Nut
subt errane

Walker Lake, Paradise
sybterrane

Western Klamath, Rogue
Valley subterrane

Western Klamath, Smith
River subterrane

Yreka

’ Graywacke, argillite, flysch,

chert sediments, volcanics

Oceanic siliceous metasediments
and melange

Oceanic clastic metasediments,
plutons

Oceanjc clastic and volcanogenic
sedinents

Granitic pluton

Oceanic turhidite sediment, are
werine wolcanics

"Submarine volcanics and
volcaniclastics, limestone

Marine greemstone,
volcaniclastic and metasediments

Pelitic sediments, limestone
and volcanics

Oceanic metasediments,
ultramafics

Metamorphosed shelf sedimenta,
plutons

Contioental metasediments and
ultramafics

Siliceous deep marine to
nomarive overlap assemblage,
allochthonous

Melange marine greecstone,
piliow lava, basalz, limestone

Granitic plutons

Granitic plutons

Deformed oceanic metasediment and
melange

Metaclastic and vclcanics of
oceanic origin

Oceanic volcanics, neravolcanics,
cigmatites

Oceanic volcanics and turbidites

Precambrian metaplutonic and
metasegiments

Oceanic volcanics, ophiolite

Oceanic piatean and island-arc
volcanics

Basinal marine volcanics, aad .
volcaniclastic and carbonate
sediments

Cabonare, siliciclascic, and
volcaniclastic sediments and
andegitic volcamics and
volcsnogenic sediments; im part
allochthonous

Oceanic ophiolitic overlain by
island-arc aliochthoa

Allochthonous ophiolite and
marginal basin sedimentary rocks

Oceanic clastic sediments,
allochchonous




C.-~Accreted terranes along the Atlantic and Gulf of Mexico Coasts (Williams
and Hatcher, 1982; J. D. Peper, written commum., 1983; Zen, 1983)

Terrane Crustal rocks

AV Avalon Proterczoic sedimentary and
volcanic platform rocks,
undeformed, weakly metamorphosed,
cut by Precambrian intrusives,
overlying Paleozoic oceanic
island-arc volcanics and
sediments related to subduction

CBO Chopavamsic Predoxinant mafic volcanic rocks
ot by grantic pluton (500 m.y.)
overlain by Paleozoic sedimentary
and volcamic rock of island-arc
affiniry

GA Gander Continental basement overlain by
clastic wolecanic rock and shale,
intense metamorphisn and
deformation, not part of original
North American craton

[~ ] Goochland Proterozoic metamerphosed
Grenvillian besement may or may
not be part of North American
craton

PD Piedmont Mainly Proterozoic early

Paleozoic metaclestics on
Grenvillian basement
setgaorphosed, intense, deformed
mafic bodies, ophicliric?

been reported iuv a number of ways: As dollar valu=s; in troy cunces (oz); is
grams (g); io ounces per short tou (ton) or in grams per Tomne (t) of ore. We
have converted these to a single unit, the oz. The dollar value per oz. has
varied over time (table 5), producing added uncertainty for such coumversion.

Table 5.~~Dollar values for gold fram 1792 to tne present [Anderson, 1982;
Engineering and Mining Journal, 1984]

Years Value per ounce (rroy) Eemarks

1392-1834 $19.38 Miot Act fixed Ag/Au ratio 15:1
1835-1861 $2C.67 Fixed Ag/Av ratios changed to 16:1
1862-1878 Greenbscx free market era

1879-1933 $20.67 Pre Civil War value reestablished
1934~-1870 §35.00 based oo current valoe of dollar

197i-Present Variable,free market pricisg Dollar per ounce “floats”, eg.
karet 1980 $€50/cz,

August 198] $435/0z, and
August 1984 342-355/02

because eariy records often are incomplete &nd more recent data mey
Tezain proprietary, tbe productfon data should be regarded at best as only
wminimup values and subject to revision. DLata for the production from
individual mining districts for the period between 1960 and 198] hes, in most
cagef, not heen distributed in Bureau of Mines publications, and is
copsolidated as 2 county or state value. In some cases these deta were
withheld to protect proprietary interestc. We have made what are believed to
., xeescnable allocations of tbese lumped values where puhlished information
elgpwbere provides sufficient clues; such estimates are cliearly identified inm
The tshle. We judge that, on the whole, these data of variable accuracy
reflect reasonable orders of megnitude. While estimstes of the sizes of
unmined new fine-graipned disseminated gold deposits, obtained from published
resource dats, are incomplete and of varying accuracy (Billman and others,
1984), they undoubtedly are indicative of the order of magnitude of potential
futyre production in the United Stetes.

Mar features

District location and main type of deposit.——Productive gold districts
are lpcated by oumpered spot symbols placec &t the approximate center of a
district, which often is composed of more than one mine. Names of the major
districts appear on the map. A npumber of tbe lerger new deposits &re not
located ip recoguized or established mining districts. Consequently, we have
sdopted the strategy of using the deposit name for ite district identity until
such time as 2 formal district name is established. 1o & few special cases
pewly recognized distracts, mainly of the disseminated tvpe, are iocated toc
close to cld districts to separste ther oo the map. We bave resorted to using
the existing opumber with an a, b, ¢ designation for the new district or
subdistrict. Io eddition, a few of the presently subeconomic but amticipated
future large byproduct gold districts have been included to indicate
perzissive future directions: for production of gold. Tbe shape of the symbol
indicates the maiv productive rype of deposit iuv the original district; less
productive types of deposits in those districts where more than one type was
mined are indicated io table 1. Where the type of reserve gold exceeds past
production frow amotber type, the sy 1 of the reserve type is shown on the
wap. Its size represents prnducticm Teserves. Where the type of reserve
is equal to or less than that of prodécrion, the original symbol is rectained,
aud the district number is underlined oo the map.

District size clezsses.~-Three size classes are show: by appropriately-
sized symbals on the map: (1) more thap 10,000 oz {troy ounces) up to 99,999
oz; (3) 100,000 oz up to 999,999 oz; amd (3) 1,000,000 (ome million) oz or
more. Corresponding values ir grams are compared in table 6.

Main type of district proouction.—-A solid symbol indicates that gold was
the principal metel soughbt. Ap open symbel indicates that gold was produced
&E & byproduct.

Table $.~Comparison of size classes in cunces apnd grawe
Ciass Owmces (troy) Grams
1¢,000 - 29,995 31:.00C - 3,108,999
2 100,000 ~ 299,000 3,110,000 - 31,099,006
3 1,000.000 or more 3.,10C,000 or more

Iype of deposit

in dxerracts.—The main type of deposit iz & éold

éagrrict shows OD the map 1s ope of 10 provisional geologac rypes listed i

tebie 2:

(porpirry) goldy

(1) gquartz lode gold:
polymetallic vein and

{2) golé~bearinmg skarn; ({3 polé-bearing

{or) repiscement; (4) bomanza goig&; (3) dispersed
(6) golé-bearxng vwulcanogenic massive sulfice; (7) golé-

bearing iron formation; (&, carbonate- and volcanic~hosted dissem:nated gold;

(8) gold pllc1
characteristics
disrriet, and a
thas omne type as
of the types of
type has become
type needs to be

geposits 1f imperfect and needs revision:

r; and (10) sesprolate goléd deposits. Tne geologic

bf these types. aescribed in table 2, often overiay within a
large district, such as Bingham, Utah, mey be composed of more

indicated in table 1. We recognize that our clsssificstion
The class 3 deposit
ubwieldy large &ond lacking inm discrimination: ac epitbermal

jdentified; the overlep of types in complex dfstriets should

be clearly indicated: and some specialized types &re not represented at all.
Nevertneless, this classificstior provides a simple first cut thz:t we hope is

useful, but will

be improved.

Geologic terranes.~-The ms)or crstonal &md accretec terrspes identified

thus far,
table 4A-C.

togetier with tneir principel geologic sttributes, are listed in
Those terranes :tnat pave produced gold are showr ir italics.
Futther jidentificatior or

subdivasion of terrames, particularly cratomal

terraves, remzins to be dome.

State,

county .

Locality index table features

and district localities.—The mejor productive drstricts

{or in some cases localities of potencial furure producrion) of states eare

numbered on tbe
each state! The

map copsecutively hy alphaberical order of couaties withio
modern disrriet or iocality name is used; former designations

are in parentbesis.

Digtrict pri
production dats 3
2nd thence to 19
records often lof
state data fram
to protect prop
undoubtedly are
Teported. In md
10 column 2 (begi
the county and

oduction and reserves.—-The best known cumulative district
vailable to us are listed from a district's begimming To 1960
B2, respectively. Record-keeping in the eatly days was poor,
t, and county boundaries changed. The district, counry, and
961 to 1982 sometimes sre incomplete becsuse of the necessity
rietary interests. keserve data in italics on table 1
conservative, where reported, as well as incomplete, if not
st cases the sum of the production from individual districts
joning to 1959) of table 1 ie less than the totsl reported for
state. Pr 1y the daiff =ainly ts that

rep

portion of produption from tbe samaller (<10,000 oz) districts, which are not

included in this report.

district productiion is also

estimeted for zb{ecmmry.
t

to apportion

Iz column 3 (to 198}) of rable 1, rhe sum of
genezally less than the toral reported or
This difference is due, in part, to our imabiliry

wndistributed portior of production of active, (a),

districts, as well as accounting for districts (or deposits) bsvinz only a
saall (<10,G00 o3) productionm.

District préduction data frow Arizona, Teported by the Arizouz burean of
Geology and Mineral Techmology (Eeith and others, 1983) coosistently differ

fras those of t!
0.S. Bureau of

different methods

mines included,

well as in estimates of early,
difference is significant,

nusber of cases
1960 dats. The

U.S. Geological Survey {(Kosch and B dabl, 1962},
lines, and other indicated sources. This is due irn part to
of describing Arizona mining districts and the mmber of
teallocations made owing o changas in county boundaries, as
pooriy documented production. Where the
we indicate the ABGMI data in footnotes. In &
their data £111 gaps that ocaur in D.S. Burea of Mines post—
Buresu of Mines cumulative production for Arizona through

198, showvn in tdble 1, exceeds tne ABGHT production totals (Keith and others,
1983) for the same period by about 17 percent.

Rarges of

ng types of deposits iv a district.—-Many districts have recorded
production from feuru discrete types of deposits, which have been identified
in table 1; only ' the most productive type is shows on the mep. Production of

gold as the primery material

production is s!

sysbol in parentheses.
uncertaimty as to the type indicated.

sought is shosn by en “X"; byproduct gold
pvn by a "+, and wminor production of z typa is shown by a
A query may follow a sysbol where there is some
The symbol is in italies for those

cases where a refarve of gold of the type shown is reported inm & district. Ao
"0" indicates that an unevaluated resource of tbe cmimodity bas been reported.
Sources of gn.-—!’he mein sources of data, in addition to Koschmenn and

1

Bergendanl
for 1961-1981%,
Committee State

and the D.S.
linclude the series of Senate Interior and
resources reports for most western ststes”,

Burems of Mipes Miperal Yearbook cempilations
ular Affairs
the TU.S.

Geological Survey MRDS (Mineral Resource Data System) computer files, the gold

commodi ty

specislist's files,

and an extemsive acientific and techunical

collection of published data listed in “references cited™.
We are grateful that the map and state tabulations have heen reviewed and

updated in some
mesbers of their
and K. F.

Rheshs,

We thank tbe following state Geologists and (or)
E. A. Mancini, State Geologist,
Fellows, State

casss.
'staff for their assistance:
Geological Survey of Alabssa; L. D.

Geologist, and J4 W. Welty, Arizona Burean of Geology and Mineral Technology;
J. F. Davis, State Geologist, and 1. P. Anderson, Californiz Division of Mines

and Geology; J.
Mclemore, State
Director, ldaho

. kold, State Geologist, Colorado Geological Survey; W. H.
ologist, Georgia Geological Survey; E. H. Bennetr Associate
jureso of Mipes and Geology; Walter Anderson, State Geologist

and Carolyn LePage, Maine Geological Survey; R. T. Segall, Stare Geologist,
Michigan Geologi¢al Survey Division, Department of Natural Resources; Heary

’Ryln and McBreen 1961, 1962; Ryan and Tucker 1963; Ryan 1964, 1965, 1966,
1968, 1969; Anonymous 1967; Boyr 1971, 1972; West 1973, 1974, 1975, 1976,
1977; West and Butterman 1978; Butterman 19802, 1980b; and Lucas 1981, 1982,
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ol. Survey (1960), Bergendahl (1964a, 1964h, 1964c, 1965,
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McClernan, Acting Director, Montana Bureau of Mines and Geology; J. H.
Schilling, State Geologist, and R. B. Jones and H. F. bonham, Jr., Nevada
Bureau of Mines aud Geology; F. E. Kottlowski, Director. and R. M. North and
V. TI. Mciemore, New Mexico Bureau of Mines and Mineral Resources; S. G.
Conrad, Director, North Carolina Division of land Resources, Depariment of
Natural Resources and Commmity Development; D. A. Hull, Stare Geologist, and
J. D. Beaulieu, and Len Rawp, Oregon Department of Geology and Mineral
Industries; A. A. Socolow, State Geologist, Pemnslvamia Bureau of Topographic
and Geclogic Survey; N. K. Olson, State Geologist, and A. H., Maybin III,
South Carolins Geological Survey; M. J. Tipton, State Geologist, South Dakota
Geological Survey; E. T. Luther, Acting State Geologist, Tenneasee Department
of Comservation, Division of Geology; Genevieve Atwood, Director, and Michael
Sbubat, Dtab Geological and Mineral Survey; R. C. Milici, State Geologist, and
P, C. Sweet, Virginia Department of Mines, Minerais, and Energy; Raymond
Lasmaais, Stace Geologist, wasbington Division of Geology and Earth Resources;
M. E. Ostram, State Geclogist, aod T. J. Evans, Wisconsin Geological aund
Kational History Survey; and G. B. Glass, State Geologist, and W. D. Hausel
(1980), Deputy Director, Geological Survey of Wyoming.

DISTRIBUTION OF PRODUCTIVE GOLD DISTRICTS IN THE CONTERMINOUS UNITED STATES

Cf 566 productive mining districts (>10,000 o0z) shown on Table 1, more
than 75 percent of production has heen from five western stares (Table 7).
There have been only 32 new districts added since 1981, six of which are aow
still considered subecomomic by earlier criteria, but hawe large low-grade
tonnages containing disseminated gold. Production between 1939, when the
Koschmann and 3ergendabl (1968) survey was made, sod 1981 has iocreased by
28.6 million ounces. Eighty-nine percent of {t came fram South Dakota, Utah,
Nevada, and Arizona, meinly as pricary production from ironm formation type
deposits and as the byproduct of dispersed copper. In fact it was not until
after 1971, when the price of gold was deregulated (Table 5), that primary
gold once again became a worthwhile cammodity to mine extepsively in the
United States. However, in the post~1979 period, when gold rose above S800
per ounce ané when the vizbility of the bulk minable Geposits was recognized,
particularly in Nevada, Califoruia, Arizooa, Mantana, and Idanc (Table 8), the
indicated and ioferred reserves in conterminmus United States had augmented
cumulative production to 18981 by an additional 34 percent. As long as the
price of gold remains above $300 per ounce, according to Metals Week (1985, v.
56, no. 3, p. 7}, the probability is that reserves in the present districts
and additiomal discoveries of disseminated type deposits will contimue to keep
pace with production aad {or)} increase.

Table 7.——Ranking of gold producing states through 1981 based on tabie 1

Cumulative goid Percent of
production to 1981 total
States (millions of ounces) production

Califoruia 106.4 35.0
Colorado 42,7 14.0
South Daxora 37.8 12.5
Nevada 33 10.9 -
Utah 22.4 7.4
Moazaua 20.8 6.9
Asrizona 15.2 5.0
Idaho 10.6 3.5
Oregon 5.8 1.9
Washington 2.8 0.9
New Mexico 2.4 0.9
North Carolins 1.3 0.4
Georgia 0.9 Q0.3
Virginia 0.2 0.1
Wyoming 0.08 0.03
Alabama 0.05 0.02
Pennsylvania 0.04 0.01
Michigan 0.03 0.009
Tennesee 0.02 0.006

302.8 99,7

Table 8.—Comparison &f anticipated state and nationai {ncreases in gold

reserves besed on past production and reserves.

Post 1981 Percent increase Percent increase
indicated/infered of State’s gold of Nation's gold
States reserves Teserves over past reserves over past

(thousand oz) production production

Nevada 59.3 179.0 20.0

California 12.3 11.0 4.0

Arizona 10.0 68.0 3.4

Montana 7.1 34.0 2.3

Idaho 4.5 42.0 1.4

Dtah 2.5 11.0 0.8

Colorado 2.0 5.0 0.7

South Dakota 1.8 4.8 0.6

Washingtoa 1.8 64.0 0.6

New Mexico 0.8 31.0 0.3

Oregon 0.8 14.0 0.3

Conterminous U.S. 102.9 —_ 34.4

DISTRIBUTION OF PRODUCTIVE GOLR DISTRICTS iIN TEE CRUSTAL TZRRARES
QF THE CORTERMINOCUS UNITED STATE

Sever major terrase groups are identified as comprising the area of the
conterminous United States: (1) Craton shields; (2) craton platforms; {3-4)
westerns and Appalachian craton shelves; (5-6) Facific aod Atlantic accreted
cordillera; and (7) Atlastic-Gulf of Mexico coastal plains and contioectal
shelves. The cratosal terranes contain about 45 percemt of the productive
districts, the Pacific accreted terraoes about 50 percent aund the Atlactic
terranes 5 percent. The distributiom of the main deposit types in districts im
cratonal terranes, summarized in Table §, shows thar polymetallic vexp and
replacement, placer, quartz lodes, and disseminated deposits comprise more
than 90 percent. The zain characteristic feature of the terrane groups as
hoets for gold districts are briefly summsrized in the following sections.

- Table 9.~~Distribution of deposit types in cratonal
tarrane districts

Types of daposits Percent
Polymetallic vein

and replaced®ant....csceescccecs 4.2
Placer.ieccececsasacncsssaccncosacces 17,0
QUATEZ 10dB.ccercnncenscccascccncsss 10,0
Disgseminated..ccveccevnscvsansvocess  10.0

Digpersed..cceecsncccccvocssccncasene 5.0

SkaMiciesenascrcocscscecnsosnccccne 2.5
Masaive sulfide..ecevacccscceccrccse 0.8
Iron formation.. 0.4
Bonanza....ceueea 0.4

Totakecesrccnacnsacscancosceces 100.3

Cratonal shield terranes

The oldest Archean rocks of the conterminous United States wnderlie the"
Superior terrane, a thick sequence of highly deformed metavolcanic,
metasedimentary, and intrusive granitic plutonic rocks overlaim by younger
Precambrian quartzite, iron formation, siate, and ccnrioental volcanic and
sedimentary rocks (King, 1976; Harrison and Peterman, 1984). These are a part
of the Canadian Shield of the North Americas cratou. Two Archean
tectonos tratigraphic terrases {nmot siown) recantly have been recoguized in
these rocks in the Great Lakes region (Sims, 1985). A greenstone-grauite
(about 2700 Ma) terrvane and a gneiss (3550-2600 Ma) terrane, which were joined
in Late Archean time are partly covered by 2 continental margin miogeoclinal
sequence of Early Proterazoic (about 2,000~1900 Ma) age. The goelss terrane
does not host mineral deposits, but the greenstone-granite terrane hoste
mineral deposits in Canada.

Archean rocks centered {m the Cordilleran region in Wyoming (about 2,300~
2,000 Ma) are considered by King {(1976) to be an exrension of the Superior
terrate. The Wyoming rocks consist of a thick sequence of pelitic sediments
aod minor volcanics that have been metamorphosed to gneiss and amphibolite,
and iatruded by later graanite plutons and ciabase dikes. They are mantled by
younger Precambrian metasedimentary and plutonic, and locally, by Phanerozoic
sedimanre and volicanic rocks.

In contrast to shield areas in Canada, which contain manmy gold discricts
(Boyle, 1979), no productive gold districts have been developed in the
Superior terrane in the Dnited States. However, there is a large subeconomic
byproduct disseminated gold potential in the Duluth Co3plex of Minnesota
(Watson and others, 1981). The Wyoming terrane contains 2.5 percent of the
cratonal districts ip only a few smali-sized quartz lode and polymetallic vein
or replacement types in which gold is present mainly as a byproduct.
Scartered small-size disseminated, dispersed, and placer type districts are
also preseat in the Wyoming terrane, generally near its margius. There is a
potentially large source of byproduct gold in the Stillwater Complex of
Montana (Conn, 1979).

Cratonal platform terranes

The shields are rimmed by craton platform rock terranes consisting
generally of less deformed and metamorphosed Proterozaic hesement aod
overlying wostly uumetamorpbosed Phanerozoic rock sequences. The emplacement
of these terranes against the shields by accretioc or some other process is
not well understood. The Wyoming terrane borders locally parallel two large
shear zones whose deep-reaching structures may account for intercepting tbe
source gold of many deposits that occur 1n or mear these zones. The Mullen
Creek~Nash Fork shear zone (King, 1976) lies along the southern boundary of
the Wyoming shield, aud the Trans Challis—-Great Falls shear zone or lineament
(Bennett, 1984) flacks the northern horder.

The platform terranes include the Cburchill to the north and west, the
Southern and Greaville belt terranes to the south and east, and the Colorado
Plateau terrane on the southwest. Togetber these terranes coutain about 56
percent of the productive cratonal gold districts. Most of the remaining
cratonal districts are in the craton shelf terrace.

The Churchill terrane includes those regions generally east of the
western craton shelf terrane, between and northwest of the Superior and
Wyoming shield terrames. The terrane consists of moderately deformed aond
metamorphosed clastic and argillite sedimeatary rocks 1o Montana, and
metasediments, iron formation, and istrusive granite plutons in the Black
Hills, South Dakota; both are overlain by Phanerozoic sedimentary and volcanic
sequences.

About 6 percent of the cratonmal districts, iuncluding some of the larger
productive districts, occur im tbe Churchill terrane, concentrated im two
areas: (1) a northeast-trending zone in central Montana, which coataiums
polymecallic, dispersed, disseminated, and placer deposits, and appears to
extend northeast fram a broad zose that includes the Idaho batholith aod
adjoining western craton shelf terrases; and (2) the Black Hills of South
Dakota, wnich contain irom formstion a8 well as polymetallic vein and
replacement, quartz lode, disseminated, and placer deposits.



The Southern platform terrape includes sbout 44 percent of cratonal
districts mainly ip & highly miveralized area in rhe Southerp Rocky Mountains
from Wvoming to New Mexaco, as well as the sress lying betfween the western
craton shelf terrane and Colorado Plateaw im Utah and Arizons. Folded and
fsulted Proierozoic basement volcanogenic, clastic, and shaly sediments,
metamorphosed to gneiss and amphibolite, andé intruded by gracitic rocks, are
overlair by Phanerozoic sediments and voicanic rocks. Tne mazjor concentration
of gold districts in the Southern terrane lies along the Precambrian shear
zone that hosts the Coloradc mneral Dbelt. Mainc production, largely of
byproduct gold, came frow polymetallic veir and replacement deposits; lesser
proavction came frow disseminated and dispersed deposits, ousrtz Joces, and
placers. The mneral belt extends inmto the San Juan volcanic fieid of
Colorade or the margar of the Coiorade Plateau, which contains honanza,
dieseminsted, and quartz iode deposits. Distriets in Arizona and Kew Mexico,
which flank the Plateau, are grouped iptc distinet clusters; those in New
Mexico gemerally lie along the Ric Grande rift zome. Thne deposit types iz
these districts, ip which pold is recovered mostly as s byproduct, include
polymetallic wein and replacemept, massive sulfide, quartz lode wein,
diepersed, and placer deposits.

Two terranes of Proterazaic age (mot shown) have recently beer recognized
by Sims (1985) ip the southern platfore terrame it the Grea: lakes region. 4An
early Proterazoic (about 1900-180C Ma) oceanic-arc assemblage——the Wisconsin
marmatic terrane—vwhich lacks &an Arcpnean basement, contains massive sulfide
Iype deposits and was accreted tc the Superior tertame sbout (IE50 Ma). Tbe
M.ddle Proterozoic (about 1,100 Ma) midcontipent rift system was initisted and
aported before crustal separation was achieved. The terrane produced thereby
contains deposits associated with magmas sscending from the mantle such &s the
gabbro-hosted Cu-Ki in the Duiuth Complex, which, as we noted earlrer, aisc
contains & large subecopomic byproduct golé resource. For the most part io
the Southers plazform terrane, only small districts (i.e. Ropes mine,
Michigan) were productive or have z primarr resource potential; & pumber of
potential byproduct sources of goid oceur in massive sulfide end dispersed
occurrences ip Wisconsino.

The CGremville terrane, which overlazps and flanks the Southern terrane,
contaipe no procuctive gold districts it the United States, although ip Canada
this terrape contains mamr productive depoeits (Boyle, 1575).

The central part of the Coloradc Plateau terrame is virtually devoik of
golé-producing districts; the 6 percent of cratonal districts in tbe Plaiea
are ecatterec around the margin, geperally &s exteusions of zones in adjoining
cratonal regioms. Folymetallic veir and Tepiacement deposits precoxiaate in
the soutbwest extension of the Colorade Mimeral belt. Quartz lode, dispersed
and dissexipated tTpes asre minor.

Westerp Cordilleran craton shelf

Tpe Cordiliersn miopgeoclinal snelf alopg the west edge of the craton
extends in & broad belt frowm ldaho ané westerr Moniana, south rhrough westero—
wost Wyoming, western Utah, and easterz hevada, to soutbeastern Caliicrmia.
The belt contains more than 40 percent of the cratonal golé districts. The
Qistribution of mair deposit Types ir toese dietricts, table 10, shows that

Table 10.—~Distriburion of deposit types in the western
Cordillera cratonal shelf

Types of depoeits
Polymetallic vein

and Teplacamenl...cevsvrcccsccrcecanconee 0.5

Percent

Placer.cceccivaccaccrecevesonasonccccavrenacess 19.6
Diaseminated.ceecvcvcccacrovcocnscccnccveners 134
QUALLZ 10dBcceciccccccsacacccecccnncccasnnsns 6.2

Dispersedeccecccceccasscccrncscnccncaccancons 5.2

SKBIT.cacccseacsenscsacensssosseccccccasnsnnen L33
BODADZA. cecevecsnacnrccccesasasscccncearancans 1.0
Totalececarceancecacccsaccanscasscecanss 100.0

the polymetallic vein and replacement ceposits comprise wore than hali.
Plscer, disseminated, quartz lode, dispersed, skarn, snd bonanzz deposits are
also represented.

The ldaho batholitb and Cepozoic volcanic cover bound the western margin
of the shelf at its northern end. Thrust fault blocks composed of oceanic
crustal rocks overlap the shelf through central Nevada. The Sierra Nevads and
couthern California bstholiths form s wasterp edge at the southern end of the
terrspe beli. The eastern shelf margin is approximetely the eastern border of
the foreland of the Sevier thrust belr, which has telescoped the late
Precsmbrian and Phanerozoic strats of tbe sbelf miogeocline against the craton
placforn end shieid terranes. Where exposed, the basement Precambrian rocks
are Proterazoic in age. Phanerozoic rocks ioclude clastic, carbonate, and
argillacecus sediments, volcanic flows, and iorrusive gramitic plutons
(Stewart snd Poale, 1974; Roberts and others, 1965).

Goid districts in the shelf terrane in northero idaho 2od northwestern
Montapa oceur im: (1) A diffuse group of zmall and medium-sized byproduct
polymetallic vein and replacemest districts, primary quartz lode, and placer
districta, (2) a cluster of placer districts near the northwest border of the
Idabo batholith, apd (3) & wery broad some of small’ to large districts iz 2
belt from Boise, Idaho, to Butte and Eelena, Montana. As poted esrlier this
generally linear belt roughly parallels the boundary of the Cburchill platform
and Wyoming terraves. The Spake River placers, in aggregate, have been very
productive, but this aree of Cepozoic wolcanic cover is without lode type
districts, and peighboring cratopal terranes are the presumed sources.

The southern part of the western shelf terrape conteins fewer deposits,
but ipcludes & mumber of major gold-producing districts. Two bdroad bur
diffuse east-nortbeast-trending zones ere defined here: (1) A trend from
Binghsw-Tintic region, Utah, through Ely, Nevada, wvhich parsllels the Cortez-
Units Trend (Tooker, 1971), and (2), & trend from Marysvale, Utsh through
Pioche, Nevada. Botb zobes head gemerally scross the structural grain of the
miogeoclinal rocks and Greut Basin srructures, but sre associsted with belts

of Mesozoic and Cenozoic intrusive and extrusive rocks (Tooker, 1971). Tbe
western ends of these zonee merge with those of the adjoining north-mortheast
trending accreted terrepes in central Nevada.

Appalachian Cordilleran eraton shelf

The Appalachian shelf terrane is 2 narrow belt of folded end thrust
faulted geosynclinal rocks extending frow Canadz to Alsbama. These rocks
overlie Precambriap hesement rocks along rhe eastern edge of the Grenoville
plarforn, and in part, were metamorphosed by & msjor plutonic, metamorphic,
and deformstiona]l event, the Gremville orogeny. The basement and thrust-
faulted cover sequences of rTocks were intruded subsequenrly by plutonic
rotks. A nusber of terranes accreted to the platform during Paleczoic time
(table 4C) form the eastern border of the shelf terrane.

The Appalachiap shelf is virtually devoid of productive gold deposits. A
small production of gold as & byproduct of iror mining, however, was obtained
froam two skarm-type deposits near Cormwall, Penpsylvania.

Accreted Cordillers of the Pacific Coast

An irregulay broad belt along the Pacific margin fram Canadz ro Mexico is
shown on the map as a complex of distinctive srructural-strerigraphic crustal
terranes that ipclude fragmwents of contipents (which include Precambrian
basement), oceanic basins, volcanic arcs, disrupted (subduction complexes(?)
and metmorphic terranes (Silbarling and others, 1984). Precambrien basement
rocks 6o not underlie these tarranes for the most part. About half of the
productive deposits ino the conterminous United States occur in these accreted
terrsnes. Some of these terranes, particularly those comprising the Sierra
Nevads fonthills, hsve heen the sites of very large gold production.

Productive gold districts in the northwestern part of the Cordillers in
Waphington, ldahp, and western Montaos, are relarively scattered and occur
mainly in 7 oceasic crustal terranesl. They include about 6.5 percent of the
productive deposits in Pacific Coast accreted terranes. Geologically, these
terranes include deformed sedimentary end volcanic rocks, some of which have
heen metmmorphosed to greenstonpes. Several districrs lie in or adjscemr to
hetholithic terrpnes. The deposits are mainly polymetallic weims and (or)
replacements in Which gold is 8 byproduct. Quartz lode veins are of less
common occurrence. The Wenatchee disseminated deposit is achieving potential *
world class size

The districs in Oregon and northern Californis are clustered in two mein
regions, in the Blue Mounrains of eastern Oregon, and the Klamath Mountains in
soutnwesterp Oregon and portdwestern Califormias. As the iptervening regions
are covered by Cemozoic basalt, one may wonder whether concealed gold deposits
may underlie these covered aress. The districts occur ip 13 terranet”,
comprising about 17 percent of rhe productive districts in Pacific Coast
accreted terranes. Al]l except one, which is in an island-arc rype terrame,
ocour in oceani¢ crust siliceoue sedimentary and volcanogenic sedimentary,
ophiclite, and mplange rocks. Some of tbese terranes are metamorphosed. The
majn productive districts are mearly equally divided into tbe quartz lode vein
and polymetallic |vein and replacement types. Placer deposits are common. Two
voleanic~hosied sseninsted deposits and two byproduct gold massive sulfide
deposits also oc in the Klamath Mouataips terranes.

The Sierrerq batholith and Sierrar foothill belt, which includes the
famous pther de district ip east central California, are composed of §
terranes>, all dontaiming gold districts. These gold-besring terranes, for
the most part, pre s mix of oceanic type crust that includes clisstic and
pelitic sedimenfary rocks, voleamic rocks, ophiolite, and melange. The
distriets cluster along thiv lipesr nortb-trending terrsne boundzries and are
caxposed mainiy| of quartz lode deposits; & few polymetallic vein and
replacement distficts are also present. 4 Dumber of very productive placer
districts were fgrmed, but nome are directly associsted witk specific lodes.

The Sierra Nevade batholitbic rocks also sre & host terrsne for 2 small
number of deposits. Ove group of smali-sized quartz lode districts occurs at
the sourherp end of the Southern Jaliformia batbolith; small sized districte
are aleo scartered irregularly along the eastern mergin of the Sierrs
batholith. '

The ldaho Yarholith terrane hosts ahout € percent of the districts in
accreted terranes and contzins primary and byproduct gold deposits, mainly
polymezallic weip and (or) replacement, andé mumerous piacer deposits derived
therefrom.

The Elder [reek terrane, west of the Great Valler (C2Z) terrape in
northern California, contains less than one percent of tbe productive
districts, but #ncludes the large Mcilsughlinp disseminated anf neighboring
poivmetallic vein snd replacement rype deposits. The oceanic crustal rocks of
the terrane inciyde ophioclite, voleanics, grezvwacke, and mafic breccia.

The ares of central and westerr Nevscs comlains & verr importsnt golé-
bearing accreted terraves®, all of wnich are corposed of oceanic-derived
sedimentary and wolcapiciastic crustal rocks sssociated with inmtrusive and
extrusive igneous rocks. These terranes contaic more than 3! percent of the
districts in Fakific Coast accreted terrapes. Two of the terranes, the
Roberts Mountziws, and Golconds, are allochtnonous, having been . thrust
eantward over the edge of the craton shelf in Peunsylvaniap-Permisr rime.
Gold occurse hoth in the allochthonous and underlying miogeoclinal shelf
rooks. The marlier-worked districts cons:st maindy of primary andé byprocuct
gold deposits of (the polymetallic vein and repiacement, booanza, and dispersed
types rTanging age froz mid-M¥esozoic te late TJertiars. However, the
recently rec ed sediment- and volcanic—hosted disseminated deposit
disrricts have now become the main sources of gold in this region.

|

1cx, Chilliwack, CZ; Cenozic cover; MT, Mechow; NBA, Northerm batholith;
QN, Quesnellia; RC, Roaring Creek; and SJ, Sap Juan.

215, Applegac BA, r, CD, Coondrey Moustain, EX, Zastern Klamath; FJ,
fort Jones; HF, Hayfork, MB, Marble Moumntain, OF, Olds Ferry; SR, Salmon
River; TR, Trinity; WA, Wallows; WKR, Westerp Klamath, Rogue, Valley; and WKS,
Western Klamath, Seith River.

BIL, Bucks e; CIS, Cortes; FH, Foot;hills; FR, Feather River; EHG, High
3ierra-Goddard; , Merced River; NSI, Northern Slerrs; S38A, Northern and
Southern Sierranjbatholiths; and TJ, Tijusna.

‘nxx. Black Rqcks; BY, Baldy; CAB, Caborca; GC, Golconda; JN, Jackson; 84,
Roberts Mouncainj WPD, Walker L.-Paradiae; WPN, Walker L.-Pize Nut.




hccreted tervanes of the Atlaptic Coast

Altbough the identification of suspect or exotic terranes along the
Atlaotic Coast is in an early stage, at least three types of accreted terranes
bave been recognized in New Zngland (Zeo, 1983). Willisms and Haccher (1982,
1983), and Williams (1984) bave defived a number of additional terranes in the
southern sector. The terranes shown oo the map are 2 synthesis of currest
thought by J. D. Peper (written commm., 1983).

Production of primary and byproduct gold in these accreted terranes,
mostly from the early period (pre-1843), was fram small districts. Although
gold occurrences similar to the quartz lode districts ir Nova Scotia, Capada,
{(Boyle, 1979) are known in New England, only 2 few have become productive
districts to date. Massive sulfides, placers, and saprolites, polymetallic
veins and replacements, and quartz lodes comprise the main types of depasits
in the southern areas. More thao 80 percent of the districts are concentrated
in the Avalon and Piedmont terranes, which are thought to have been accreted
to the North American plate during Paleczoic time (Rankin, 1975; Williams and
Hatcher, 1983, Stepbens end others, 1984).

Atlaptic and Gulf of Mexico coastal plains aud contineotal shelf

This youngest terrane has developed aioung the present coasts, overlapping
the accreted terranes. No gold has been produced from the consolidated or
unconsolidated rocks that overlie or lie downstream from the productive
accreted terranes.

DISCUSSION

The main conclusion from these data is rhat productive gold districts
still seem to be where ope finds Cthem; however, some preliminary
generalizations ahout productivity and the locatios of potential new of gold
districts in the gemologic terranes of the conterminous Duited States become
apparent from these records. First of all, production in the cratonal
terranes is nearly equal to that in the Pacific accreted terranes (Table 11),

Table Il.~—~Summary of approximate production and reservas from districts ia
the main terrane groups

Terranss Cumnlacive Percsot Amnounced NYumber of
production of reserves districts
ap to 1582 production (ch d oz) (p )
(thousand oz) up to 1982

Craconals.eves 150,815 50.1 >45,346 44.5

Pacific

accrated.... 147,595 49.0 70,700 49.9

Arlactic

acereced.... 2,701 0.9 »520

from which the grearest portion of recent production has heen derived.
Production from the Atlantic accreted terranes is minor, but these areas may
offer porential for future discoveries. Values in Table 1l ace approximate
because of some uncertainty in assigning deposits to terranes along terrane
borders. The table shows that large reserves have baen developed in the
Pacific accreted terranes, but potential probably still exists for the
discovery of reserves in cratonal rerranes. Certainly the more exposed
cratonal terranes in Canada have been excelleant sources of gold production.
Do comparably covered cratonal terranes iu the conterminous United States yet
conceal primary gold districts? Byproduct gold pateotial has been
demonstrated locally, but may prove to be more extensive as concealed base
metal skarn and replacement deposits in the cration are discovered.

The data io Table 1 suggest that the productive (210,000 oz) districts
were the scurces of virtually all of the gold reported in some states (e.g.,
Arizona, Colorado). For a number of otber states (i.e., California) the
production from small deposits (<10,000 production through 1959) apparently
has contributed a suhetantial portion of the total production. The rtate of
increase in naticnal gold reserves (table 8) has been greatest io Nevada (20
percent) followed by Califormia (4 percent) Arizona (3.4 percest), Montana
(2.3 percent) and Idaho, (1.4 percent); the Nevada reserves are approaching
twice the cumulative production through 198]. The rate of increase in
reserves to date is much lower for the states of South Dakota, Utah, aund
Colorado, heretofore the major producing states. We expect that their rates
of discovery of disseminated type deposits ip or near existing districts aiso
will iocrease, on the basis of increased exploration activity there.
Fluctuations or decreases in base metal mining, as at presest, will adversely
affect production of byproduct gold, particularly frow dispersed deposits.:

The wmap distribution pattern of gold districts in Pacific dccreted
terranes geoarally supports their correlatioo with some accreted island-arc
and oceanic crustal terrases (Albers, 1983), but not ail of them. These
geologic host terrapmes are younger than those of the craton; but we are not
certain apout the ages of district gold miveralization. The cratonal and
accreted terranes may have sustalned mltiple hydrothermal events that added
or redigtributed gold deposits, and thus have & brcaaser range of deposit
ages. Swinden amd Stroog (1976) concluded that zomation of rypes of deposits

in (anada 1s wmore likely to Dbe observed inm short-lived geologic terrane
systems such as the Appalachian. Zonal tremds are generaily cbscured in long=-
lived and more compiex terrane systems such as in the Cordiileran orogenic
belt, owing to remohilization or cestruction by later tecronism, repetition of
compatible or juxtaposition of 1bcompatable deposit types by structural
deformation, or interference by patterns fram several stages of plutonism
along common structural zomes.

Still unanswered by these data is the question of whecther the gold was
derived from the host rocks comprising a specific terrame, or whether internal
or boundary terrane structures provided the nigration channels for gold
derived from the lower crust. Mever (1985) believes that near-surface
epithermal deposits, particularly those that are associated with anorogenic
Terziary volcasic fielda in the western United States, represent recycled
continental crustal gold. An attempt to deterzine the types of deposits most
characteristic of the major terrane groups (Table 12) was qualitstive at best,
owing in large part to our lack of precise classification of types and because
many districts contain, io fact, a combination of types of Geposits.

Whereas district groupings seem to parallel tbe structural fabric aod
boundaries of the accreted terranes, those ino the craton, for the .most part,
seen to <cut across the regional structural grainm—at least that of the
Phanerozoic cover rocks in which meny of the deposits occur. This suggests
thatr the location of craton districts may in some w2y be controlled by
underlying basement structures along which intrusive sources of bheatr and
concomitant bydrotberzal solutioms are wore readily 4{ntroduced. This
conclusion is further reinforced by observations of the occurremce of platinum
wetals, geperally with gold. Page amd Tooker (1979), and Tooker and Johmsos
(1580), show this regiopal pattern of Pr-Au distriburiom along two east
northeast-trending linear zonmes in the cratomal platfora and shelf terranes
flaoking the Wyomiag shield terrane=—on the south fru@ the Ely, Nevada and
Bingham, Utah to the New Rambler, Wyoming, distracts, aad oo Cthe north from
southwestern Idaho to the Stillwater district, Moatzna {8lair and others,
1877). Clearer perception of the origin of craton districts will require
detailed knowledge abour crustal discontinuities of the rype that Sims (1985)
bas discovered in the Great Lakes area, as well as the sctructure and
composition of basement rocks and associated istrusions. The fact that some
cratonal and eastern accreted terranes presently seem to be less hospitable as
locations for productive gold districts may be suspect in iight of the
successful production of gold from comparable Cavadian terranes.

Within a large oumber of districts in table 1, there often are one or
more types of gold occurrences in addition to the priacipal type shown on the
map. The types of deposits often are a function of the structure and
composition of cover rocks in depositiopal sites. At Bingnam, Utan, for
example, a series of subvolcanic porphyritic rocks intTuded a well-faulted
carbonate rock sequence. In addition to dispersed gold io the parphyry copper
deposit, gold is also recovered from skarn deposits in sedimeatary rock
adjoining the parphvry, as well as from the base netal wein and replacement
deposits in and peripheral to the Intrusive. Gold was also recovered from
adjacent placers.

The increase io the mumber of large-size cdistricts in Nevada saowp on
this map, when compsred with the earlier compilation by Koschmamn and
Bergendahl (1962), refiects acceleration in new discoveries, particularly
those capable of producing gold from disseminated low—grade bulk-minable
deposits. Some of the districts, such es those st Carlin and Round Mountair,
Nevada, have beean re-established or revitalized and moved from the unreported
or low= to medium~size into Cthe large-size category. The best future
potential for gold production ip the Duited States may weil be from additiozal
exploration of these near—surfsce epithermal gold discricts.

Finally, ino spite of our best intestions, errots and inconsis:tescies
uadoubtedly remain on the mtp and in the tabular daca. We hope that users
will call these deficiencies to our attestion before a more permanent form of
publication is made.
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